Blood culture-negative infective endocarditis (CNE) can be a diagnostic dilemma. Herein, we report a case of CNE caused by Haemophilus parainfluenzae identified only via 16S rRNA sequence analysis directly from valve tissue. A 17-year-old boy presented with high spiking fever for one month. Pansystolic murmur (Grade III) and vegetation (0.65×0.26 cm and 0.62×0.55 cm) on the anterior mitral valve leaflet via transesophageal echocardiogram suggested the diagnosis of infective endocarditis (IE). However, blood culture performed on admission was negative even after 2 weeks of incubation. Gram stain and culture of a direct tissue specimen failed to identify causative microorganism, while 16S rRNA gene sequences (548 bp) showed 100% identity with those of Haemophilus parainfluenzae (GenBank: FJ939586.1). The 16S rRNA sequence analysis with a direct tissue specimen might be useful in cases of CNE. 
INTRODUCTION
Traditionally, the diagnosis of infective endocarditis (IE) is mainly based on the clinical suspicion, conventional culture method, and echocardiography. Etiological diagnosis by culture method is very important to provide adequate treatment and favorable clinical outcome. However, blood culture negative infective endocarditis (CNE) has been reported with a frequency of 2.5-31%, which is a diagnostic dilemma and results in delayed treatments and high mortality [1, 2] . The most common cause of CNE is antibiotic administration preceding blood culture, which occurs in 45-60% of CNE [3] [4] [5] . Fastidious and slow-growing organism is also reported as another cause of CNE. In addition, other factors such as right sided endocarditis and cases with permanent pacemaker have been reported for the causes of CNE [2] .
The HACEK group (Haemophilus spp., Aggregatibacter actinomycetemcomitans gen. nov., comb. nov., Cardiobacterium hominis, Eikenella corrodens, Kingella kingae) is classified as one of the fastidious organism causing CNE [1, 6] . Haemophilus parainfluenzae as one of the HACEK group constitutes part of normal flora of the oropharyngeal cavity. Thus, risk factors such as dental procedure, nasopharyngeal infection, tongue piercing, and the use of tongue scrapers seem to be needed for the development of IE by Haemophilus parainfluenzae [7] [8] [9] . Although it is a fastidious organism that requires V factor for growth, the mean incubation time for growth of HACEK group is 3-5 days except Actinobacillus actinomycetemcomitans, which requires up to 30 days for growth [10, 11] .
Herein, we present a case of CNE due to Haemophilus parainfluenzae, which was identified only via sequencing of direct tissue specimen in a healthy boy without definitive predisposing factors.
CASE REPORT
A 17-year-old healthy boy was referred from other hospital with fever of unknown origin and weight loss (5 kg/month) for 1 month. He complained that fever was highly spiking and responded to antipyretics. Chest tightness, dyspnea, and cough were added as new symptoms 1-2 days earlier than admission.
His medical history was not remarkable except the present The patient had no more fever since the day 3 after admission.
Antibiotic treatment was done for 6 weeks and the patient had a full recovery without any complication. Follow-up echocardiography after 2 months showed minimal MR.
DISCUSSION
Fastidious organisms as causative organism constitute 5-15%
of IE and 50% of CNE [5] . CNE caused by fastidious organisms can be diagnosed mainly by serologic testing and molec- Typical clinical manifestations of H. parainfluenzae endocarditis are subacute endocarditis, predisposing factors of dental procedure, nasopharyngeal infection, tongue piercing, and preexisting cardiac abnormalities in the literature [11, 14, 15] . Also, septic embolization is well known complication of H. parainfluenzae endocarditis, because which they have a propensity to form friable and large vegetations [11] . Our patient showed only prolonged fever and heart murmur without any other physical findings such as Roth's spots, and Janeway's lesions. In addition, he had no definite predisposing conditions except for probable respiratory infection, which was supported by the increased 
